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Cognitieve Inspanning

Vis Kat Hond Paard...

24 +12+6 + 3 ...

Beatty 1982, Kahneman & Beatty 1966, Kahneman & Wright 1971
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Luisterinspanning

Brown et al. 1999, Hytna et al. 1995
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Overzicht

« Speech Reception Threshold (SRT) tests (Plomp & Mimpen
1979) in combinatie met pupillometry (Kramer et al. 1997)

o Studie 1: Verstaanbaarheid (Zekveld et al. 2010, 2011)

o Studie 2: Absoluut geluidsniveau (Mortier et al. under review)
o Studie 3: Type maskeerder (Koelewijn et al. 2012)

o Studie 4: Werkgeheugen (Koelewijn et al. in prep)
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Studie 1: Verstaanbaarheid

e Deelnemers:
— 38 normaal horende studenten (leeftijd 19-31 jaar, gemiddeld
23 jaar)

e SRT:
— Aanbiedingsniveau stond vast op 55 dB(A) SPL
— Verstaanbaarheid (adaptieve procedure)
50% correct (1-up-1-down)
71% correct (2-up-1-down)
84% correct (4-up-1-down)

Zekveld et al. 2010
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De pupil response is significant groter bij 50%
verstaanbaarheid dan bij 71% of 84%
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Studie 2: Absoluut geluidsniveau

* Deelnemers: 20 normaal horende studenten (leeftijd 18-35 jaar,
gemiddeld 24 jaar)

e SRT:
— Verstaanbaarheid 50%

— Het ruisniveau stond vast
45, 55, 65, 75, and 85 dB(A) SPL

Mortier et al. under review
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Studie 3: Type maskeerder

e Deelnemers:
— 24 normaal horende jong volwassenen (leeftijd 18-31 jaar,

gemiddeld 22 jaar)
— 24 normaal horende volwassenen (leeftijd 47-63 jaar, gemiddeld
56 jaar)

 SRT
— Verstaanbaarheid op 50% en 84%
— Spraakniveau lag vast op 55 dB(A) SPL
— Type Maskeerder
— stationary noise
— fluctuating noise
— Speaker

Koelewijn et al. 2012
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SRTs 50% < SRTs 84%
SRTs stat > SRTs fluc > SRTs speaker

stationary fluctuating speaker  stationary fluctuating speaker

| @sRT 50%
BSRT 84%

young adults middle-aged adults

Normaal horenden

Koelewijn et al. 2012
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SRTs 50% > SRTs 84%
SRTs stat = SRTs fluc < SRTs speaker

A young adults middle-aged adults
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Studie 4: Werkgeheugen

e Deelnemers:
— 32 normaalhorende volwassenen (leeftijd 40-70 jaar, gemiddeld 51

jaar)

e SRT
— Verstaanbaarheid: 50%, 84%
— Maskeerders: fluctuating noise, speaker

e Cognitieve taken
— Werkgeheugen: Rspan, Lspan, SICspan

[FHHTHTHHH]

— TRT

Koelewijn et al. in prep
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Studie 4: Onderzoeksvraag

« Cognitieve vaardigheden hebben invloed op spraak verstaan
(Akeroyd 2008, Lunner et al. 2007, Ronnberg 2003,
Zekveld et al. 2011)

« Wordt de luisterinspanning (pupil response) ook beinvioed
door cognitie?
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Studie 4: Resultaten

e SRT
— Scores op de SRT worden deels verklaard door cognitieve

capaciteit (SICspan, TRT) en leeftijd.
— Hoe groter onze capaciteit hoe beter de SRT scores

e Pupil
— Pupil dilatatie wordt, alleen in de moeilijkste condities, deels
verklaard door de SICspan en TRT
— Hoe groter onze capaciteit hoe groter de piek dilatatie

Koelewijn et al. in prep
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Conclusies

* Pupil dilatatie is gevoelig voor verstaanbaarheid van spraak

» Puplil dilatatie is niet gevoelig voor het absolute
aanbiedingsniveau

e Het verstaan van spraak in interfererende spraak kost meer
Inspanning dan in fluctuerende ruis

* Hoe groter onze cognitieve capaciteit (bv. werkgeheugen) hoe
beter we spraak verstaan, maar hoe meer inspanning we

leveren
e De pupil geeft aanvullende informatie ten opzichte van de SRT
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Pupil Dilation Uncovers Extra Listening Effort in the
Presence of a Single-Talker Masker

Thomas Koelewijn,' Adriana A. Zekveld,'*? Joost M. Festen,' and Sophia E. Kramer'

Background sound can mask target speech at early and at
later stages of processing. Energeric masking refers 1o the
spectral energy overlap of sounds, which renders wesk sounds
inaudible (Pollack 1975). This type of masking already takes
place at an carly porphenl stago of processing. Masking
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Following a conversation in a noisy environment such as a
construction site or an office canteen can be  difficult and
tiring task. The louder the background sound, the more we need
to concentrate and make an effort to understand the message.
There is a range of studies suggesting that higher cognitive
processes such as working memory and attention are involved
in such a speech intellgibility task (Pichora-Fuller 2003;
Ronnberg et al. 2008; Kramer et al. 2009). According to these
studies, cogitive processes are required to filte out disturbing
information and/or fill in the missing information. The less
intelligible the speach becomes, the more listeners need to use
these cognitive mechanisms (Francis & Nusbaum 2009) to
comprehend the message. It is ofien assumed that this cognitive
load may contribute to the experienced mental effort during
listening in adverse conditions (Rabbitt 1968; Wingfield et al.
2005; Zekveld etal. 2010, 2011).
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‘atmore cental I referred to s
lealbml masking ffects (Pollack 1975). In general,
informational masking isall the masking that cccurs in addition
to energetic masking. For instance, masking interference by
contextual or semantic overlap between sigrals can impede
signal segregation at muliple comitive processing sages
(Pollack 1975; Kidd et al. 2008). Informational masking of
speech can be defined s the degradation of ntellgibility when
speech is presented in a context of similar sounds (Kidd et al.
2008). The amount of similarity between the target and the
‘masker can affect the amount of informational masking (Brun-
gt 2001; Shinn-Cuningham et al. 2005), for instance, by
affecting our attention toward a specific talker (Freyman t al
1999, 2004).

‘There are several studies showing that different types of
background sounds have a different energetic and informa-
tional masking effect on speech inteligibility (.2, Festen &
Plomp 1990; Hygge et al. 1992; Brungart et al. 2001; Rheber-

& al. 2005; Bims & Culling 2007). To illustrate, Festen
d thp (1990) compared the speech reception threshold
(SR) for speech presented against a background of stationary
(steady state) noise, fluctuating noise, and interfering speech.
‘The SRT is defined as the signal to noise raio in decibels (4B
SNR) of the signalarget speech and the interfering noise
required to achieve a certain inteligibility level. A lower SRT
represents better performance. Festen and Plomp demenstrated
that the temporal dips occurring in noise fluctuating in ampli-
tude resuled in a lower (better) SRT thn stationary noise
when the overall frequency spectrum for the two different
noise types was identical. This release from energetic
‘masking is also often referred to as resulting from the ability
to “listen in the dips.”
nother type of masker is intefering speech, Although the
amplitude envelope and frequency spectrum variations for
‘meaningless fluctuating noise and interfering speech can be
very similar (e., Bims & Culling 2007), resulting in almost
the same amount of energetic masking. interfering speech has
additional features such as voice characteristics and semantic
content (e.g., Brungart et al. 2001). These features allow the
listener to not only disentangle and attend to different streams
of i  Bronkhorst
contextual overlap resulting in informational masking (Kidd et
al. 2008). Festen and Plomp (1990) investigated the masking
effect of a single talker. They showed that the SRT for specch
masked by a single talker was only slightly lower than for a
ise masker. This finding suggests that the release

ing. Linkiping Univemiy. Linkigping, Sweden.
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of energetic masking by means of ampitude flutuations in
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